Rho kinase inhibitor fasudil regulates microglia polarization and function.
Macrophages/microglia exhibit phenotypic and functional heterogeneity under physiological and pathological conditions. Owing to this heterogeneity, the polarization of macrophages/microglia is capable of effecting both detrimental and beneficial outcomes in various disease processes. In this study, murine microglial cell line BV-2 and primary microglia were used as cell models to elucidate the polarization of microglia. Using flow cytometry, Western blot, chemical/enzymatic determination, and immunohistochemistry, treatment with LPS primed microglia into the M1 phenotype in both BV-2 cells and primary microglia, while fasudil skewed LPS-stimulated M1 toward M2 microglia, which showed lower NF-κB activity and inflammatory cytokines IL-1β, IL-6, and TNF-α, and increased anti-inflammatory cytokine IL-10. To examine whether the regulatory role of LPS and fasudil on microglia can occur in vivo, mice were administered LPS (25 μg/10 μl) via nasal instillation every other day for 1 month. The results demonstrated that LPS also triggered iNOS(+)/CD11b(+) M1 microglia in the brain, while fasudil increased Arg-1(+)/CD11b(+) M2 microglia, although the difference did not reach statistical significance. Fasudil-conditioned microglia medium promoted a neuroprotective effect against PC12 neurons, suggesting that fasudil-induced M2 microglia contribute to the survival of neurons. These results indicate a new treatment option whereby fasudil inhibits the inflammatory response by controlling a helpful polarization in microglia/macrophages.